-A combined treatment of HHP and DPCD was used to inactivate feijoa puree enzymes.
130
The fruit color was measured in 9 different sites of the fruit (3 readings around each end 139 of fruit and 3 at the equator) and averaged. 10 fruits from the 30 previously selected
140
were measured and a total of 90 readings were done. 
pH 142
The pH was measured directly inside the feijoa fruit at 25 ºC using a digital pH meter
143
(PerpHec LogR meter, model 320, Orion research Inc., USA) and pH was recorded after 144 stabilization, for 30 selected fruit. 
Texture analysis

146
The firmness of fresh feijoa (Table 1) The moisture content of fresh feijoa puree was determined using the official method
155
[20] for a vacuum oven. 5 g of fresh feijoa puree were accurately weighed and placed 156 on a ceramic crucible, dried at 70 ºC and 10 mmHg vacuum for 24 h in a vacuum oven conducted in triplicate. The moisture content (Table 1) The frozen feijoa puree was thawed in the bag at 4 ºC for 12-14 h before processing.
179
Three different CO2 levels were considered in this study. Feijoa puree without CO2
180
(HHP); carbonation at 1 atm (HHPcarb); carbonation and addition of 8.5 mL CO2/g 181 puree into the headspace of the package (HHPcarb+CO2). Color assessment was conducted at 25 ºC in CIE L*a*b* color space system after 217 calibration with the reference tile. The color of control puree was measured in triplicate 218 prior to the enzymes analysis (after the freezing and thawing processes). The color of 219 treated samples was measured in triplicated after the treatment, just before to the enzymes analysis. Chroma (C*) and hue angle (Hº), and total color difference (∆E)
221
(with respect to control sample after the freezing and thawing processes) were also
min and milliliter of sample in the absorbance measured at 420 nm or 470 nm,
251
respectively. The residual activity of each enzyme was obtained using the following Before the PME activity was evaluated, the puree was decarbonated by agitation under 256 vacuum (10 mmHg, 25 ºC). PME activity was determined as described by Castaldo et 
261
The pH of pectin solution was adjusted to 7 prior to each analysis and 4 mL of feijoa 262 puree were added into 12 mL of pectin solution. The pH was quickly adjusted to 7 (1 M
263
NaOH for gross adjustment, 0.05 M NaOH for fine adjustment), and PME activity was 264 measured by recording the decrease of pH every 5 s until pH dropped to 6.5. One unit of 265 specific PME activity was defined as the slope of pH vs time in min. The residual 266 activity of PME was calculated using the following equation:
267 100 x sample control PME activity Specific tment after trea PME activity Specific = activity residual PME (6) In the inactivation of PME, pressure showed different effects for the different treatments 345 (Figure 3 ). The residual PME activity of HHP samples was not significantly different
346
(p>0.05) with increasing pressure. In the HHPcarb samples, the remaining PME activity 347 at 600 MPa (44±4 %) was significantly lower (p<0.05) than at 300 (83±2 %) and 450
348
MPa (78±3 %), between which there were no significant differences (p>0.05). For
349
HHPcarb+CO2 treated samples, only significant differences (p<0.05) were observed 350 between 300 MPa (73±14 %) and 600 MPa (53±3 %).
351
From the two-way ANOVA, it was observed that the residual PME activity of the significant differences (p>0.05) were found between the different levels of CO2 studied.
355
In this case, on average, the addition of CO2 did not improve the inactivation of PME in of PME in feijoa puree was only observed at 600 MPa (Figure 3 ).
358
A portion of PME can be inactivated easily by pressure, but an isozyme of PME that the lowest remaining PME activity in carbonated orange juice was 6.8 %, achieved 368 at 25 ºC, 800 MPa for 1 min. 
pH 370
The value of pH directly measured in feijoa fruit was 3.30 (Table 1) while the pH of the 371 control sample, after the freezing and thawing process was 3.45 (Table 2) . The comparison of means shows that the blending, freezing and thawing processing had a 373 significant (p<0.05) effect on the pH of feijoa, before applying CO2 or HHP.
374
The pH of the treated samples was compared with the pH of control puree subjected to 375 the same temperature changes ( Table 2 .
388
The E values, on average for the three CO2 levels studied, were significantly higher 389 (p<0.05) in the samples treated at 600 MPa (2.74) compared to samples treated at 300
390
(2.02) and 450 MPa (2.05). The E values are dependent on L*, a* and b*, and from 391 the two-way ANOVA analysis of these parameters it was observed that pressure also directly bind to the enzyme and cause loss in activity. Moreover, the inactivation of 437 enzymes exposed to DPCD treatment can be explained by the fact that DPCD causes 438 conformational changes in the secondary and tertiary structure.
439
The present study is the first work where HPP and DPCD have been simultaneously 440 applied in feijoa puree, and where a modified atmosphere of CO2 has been considered in 441 the treatment of its puree to preserve the nutritional properties of this product.
442
As a result, the addition of carbon dioxide into the headspace of the package treated 443 with HHP enhanced the inactivation mechanisms of the enzymes POD, PPO and PME, (decrease of pH, alteration of ionic equilibrium and inactivation of enzymes) [8, 9] .
449
In addition, the CO2 dissolved into the puree during the HHP treatment, could generate should also be investigated.
456
The same level of inactivation of POD and PPO was obtained at 600 MPa without CO2,
457
and at 300 MPa with added CO2. However, to observe the enhanced HHP inactivation 458 of PME in feijoa puree by the addition of CO2 it is necessary to use 600 MPa.
459
The addition of CO2 significantly improved the inactivation of some enzymes in the
460
HHP process, compared with only HHP. Moreover, CO2 did not affect the color of the 461 puree, compared with puree treated with only HHP. These results are encouraging to 462 apply this combined technique to other foods systems.
463
It is recommended that more research be conducted to study the effect of the different 
